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SCALENE LYMPH NODE BIOPSY
LEO J. KENNEY, M.D.'-'
CARLOS MOTA,

M.D.,**

INTRODUCTION
Scalene lymph node biopsy is a simple operative procedure of great value in the
diagnosis of intrathoracic disease. The anatomical basis for the operation is that the
deep cervical lymph nodes anastomose freely with the mediastinal lymphatics. Any
lesion that involves the mediastinal nodes may extend upwards into the cervical lymphatics. Hence, in many patients with obscure intrathoracic pathology a positive tissue
diagnosis may be obtained by a minor operation performed under local anesthesia
without resort to thoracotomy. It is to be emphasized that this discussion is NOT
concerned with palpable lymph nodes in the neck.
INDICATIONS
Although the operation was described in 1949 by Daniel (1) it has not been
utilized as frequently as it should in investigations of intrathoracic lesions. In general,
the indications for the operation are three. FIRST, all patients with primary mediastinal
lymphadenopathy should be given the benefit of the procedure as one of the eariy
diagnostic steps. SECOND, in any case of pulmonary, esophageal or mediastinal
malignancy of questionable resectability, a scalene node biopsy should be done. This
is particularly important in patients with bronchogenic carcinoma who have mediastinal
widening or if a barium swallow shows nodal indentation along the barium column.
Involvement of the cervical lymph nodes with malignant tissue is considered a contraindication to thoracotomy. THIRDLY, scalene lymph node biopsy is of particular
value in patients who have diffuse pulmonary infiltrates not diagnosed by sputum
studies, or other means. It is in this group that the percentage of positive results
are high.
TECHNIQUE
The operative technique is as follows: The patient is placed in the supine position
with the head turned to the opposite side from which the biopsy is to be done. A
small pillow is placed under the shoulders to hyper-extend the neck. The skin is
infiltrated with 1% procaine hydrochloride. An incision, five centimeters in length,
is made one fingerbreadth above the clavicle with its mid-point between the clavicular
and sternal heads of the sternocleidomastoid muscle (Fig. l A ) The dissection is carried
through the platysma muscle down to the sternocleidomastoid muscle where the two
heads are separated and retracted. The internal jugular vein is retracted medially and
the deep cervical fascia beneath the vein is incised. The scalene fat pad will bulge
through this incision and it is then picked up with an Allis forceps and carefully and
completely removed from the surface of the anterior scalene muscle. (Fig.l B and C ) .
Now one can usually see the phrenic nerve and the transverse cervical artery on the
surface of the muscle.
If the lymph nodes excised from the scalene fat pad do not contain grossly
evident pathological changes, the operation is extended to other anatomical areas.
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Figure 1
Illustration depicting the surgical technique of the scalene node biopsy. (A and B). Figure Ic shows
a cut-away drawing of the anatomy of the scalene fossa. The phrenic nerve and the transverse
cervical artery are shown on the surface of the scalenus anticus muscle.
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Another mass of adipose tissue may be exposed beneath the clavicle. This mass lies
directly upon the parietal pleura and has been a fruitful source of positive results
when pulmonary lesions are present.
The carotid sheath can be mobilized and retracted laterally and it is then possible
to explore the paratracheal region down into the mediastinum with blunt finger dissection. I f enlarged lymph nodes are palpated in the mediastinum they may be
biopsied with a sterilized laryngoscope and the laryngeal biopsy forceps. The wound
is closed with interrupted silk sutures and the skin incision is covered with a protective
layer of collodion.
Three to twelve lymph nodes may be removed from the fat pad (Fig. 2).

Figure
Photograph of a typical specimen of a scalene node biopsy. The fat pad is on the left. The lymph
nodes on the right represent those excised from the fat and also several additional glands removed
from the paratracheal area. Some of these lymph nodes contained large amounts of anthracotic
pigment, a certain indication that an adequate dissection was carried out.

Frequently, positive nodes are reported microscopically when there was no gross
evidence of pathology. This has been noted particularly in the Boeck's sarcoid cases.
If the problem is one where infectious disease has to be considered in the differential
diagnosis, half of the specimen is sent to the bacteriology laboratory for smears and
cultures for fungus and tuberculosis, and the other half is submitted for routine
pathologic studies.
SELECTION OF SIDE
The selection of the right or left sides for operation depends upon the particular
problem under study. A bilateral procedure should usually be done in all patients
with diffuse pulmonary infiltrates and also in those with primary mediastinal
lymphadenopathy.
In pulmonary disease with unilateral lesions, the choice of side is based upon
Rouviere's (5) description of the lymphatic drainage of human lungs. The right
paratracheal lymph nodes drain the lymphatics of the right lung and, in addition.
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Figure 3

Figure 4

Chest X-ray of a 65 year old man showing an
atelectatic process involving the right lower
and middle lobes. The superior mediastinum is
widened to the right. The patient was hypertensive and had a moderate azotemia. A positive
tissue diagnosis of undift'erentiated carcinoma
was established by right scalene node biopsy.
The pulmonary lesion was considered inoperable.

Photograph of a chest X-ray of a 65 year old
woman showing diffuse bilateral pulmonary infiltrates. Extensive studies were carried out including bone X-rays, sputum studies for fungus
and tuberculosis, cultures of bone marrow
aspirate, blood chemistries, skin sensitivity tests
and complement fixation tests on blood serum.
A specific diagnosis could not be made. Bilateral
scalene node biopsy was performed and a diagnosis of Boeck"s sarcoid established. The positive nodes were found on the left side.

receive drainage from the left lov/er lobe via the sub-carinal plexus. The left upper
lobe drains directly into the left paratracheal chain. Consequently, lesions involving
any part of the right lung or the left lower lobe may be diagnosed by a right sided
operation. In practice, we explore the right side first in all cases except the left upper
lobe lesions. If obvious abnormal lymph nodes are not found, the left side is also
dissected.
COMPLICATIONS
Complications resulting from the procedure are unusual, and in our series of
50 cases with 72 operations we have encountered no noteworthy complications.
Shefts (2) reports three instances of thoracic duct injury and one temporary
Horner's syndrome in a total of 205 dissections. Harken (3) lists four complications
in his 300 operations; two patients developed pneumothorax and hemorrhage occurred
in two cases from injury to the internal jugular or subclavian veins. There have been
no mortalities reported.
Table 1 COMPARISON OF INCIDENCE OF POSITIVE RESULTS I N
SCALENE NODE BIOPSY
Author

Number of Cases

Positive Nodes

Percentage

Shefts (2)

187

67

35.8

H a r k i n (3)

142

45

31.7

Connar (4)

50

14

28

H . F. H .

50

15

30

Total

429

141

31.4
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RESULTS
The results of scalene node biopsy are tabulated according to incidence of positive
biopsies in Table 1. Our figures, based on a group of 50 cases are compared with
three other large series. The average yield of positive nodes in the composite group
of 429 cases is 31.4%. This compares favorably with the results obtained in other
diagnostic procedures, such as bronchoscopy in bronchogenic carcinoma where a
positive tissue diagnosis can be expected in about 30% of the cases.
Table I I
TYPES OF LESIONS DIAGNOSED BY SCALENE NODE BIOPSY
HENRY FORD HOSPITAL SERIES
Cases
Boeck's Sarcoid

9

Bronchogenic Carcinoma

2

Carcinoma of the esophagus

1

Pulmonary Tuberculosis

2

Lymphoblastoma

I

Total

J5

The types of pathological lesions diagnosed in our group of 50 cases is listed
in Table I I . It is noted that the incidence of positive results in Boeck's sarcoid is
proportionately high. This is also true in Shell's (2) series where of the 67 positive
biopsies 38 of the cases were sarcoid. Scalene node biopsy should lead to a tissue
diagnosis in at least half of the Boeck's sarcoid patients, a diesease process in which
a specific diagnosis was seldom made previously by any means short of a thoracotomy.
Several of these cases were considered to have pulmonary tuberculosis and had been
confined to sanatoria and given long courses of therapy. The establishment of an
accurate diagnosis was, of course, of inestimable benefit to these patients.
In addition to the diseases listed in Table I I , that we found in our own series,
others ( 2 , 3 , 4 ) have reported diagnosing metastatic tumors from the pancreas, kidney
and cervix. The diagnosis of pulmonary lesions, such as histoplasmosis and silicosis,
has been verified by scalene node biopsy. There are three instances recorded where
the diagnosis of Hodgkin's disease was established.
CONCLUSIONS
This simple operation, performed under local anesthesia, is a very useful diagnostic
tool in the evaluation of patients with intrathoracic disease. The procedure offers a
method of establishing a positive tissue diagnosis in many cases that heretofore could
only be diagnosed by thoracotomy.
In malignant lesions involving the lung, esophagus or mediastinum the resectability of the neoplasm can be assessed without resort to a major surgical exploration.
If metastatic carcinoma is found in the scalene nodes, these patients are considered
incurable by surgical means. Conversely, if the scalene node biopsy is negative, the
surgeon is encouraged to precede with a radical excision of the lesion.
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SUMMARY
The relatively new procedure of scalene node biopsy is described and the results
of 50 operations are presented. The percentage of positive results in our series was 30%.
The experience of the staff of the Henry Ford Hospital is compared with that of three
other surgeons who have published papers on this subject.
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